Systemic sclerosis (SSc) is an autoimmune disorder which can affect nearly every body organ. Muscle involvement is one of the most serious manifestations of SSc. It can present itself in a wide range of pathologies. It can be as indolent as a subclinical myopathy which manifests simply as a mild muscle enzyme level elevation, or it can present itself in a similar manner to other SSc organ involvements in the form of fibrosing myopathy without any existing evidence of inflammation. It can also present itself aggressively as an idiopathic inflammatory myopathy, the overlap syndrome of SSc-myositis. Due to the wide range of witnessed pathologies and the different diagnostic criteria that are used, opinions vary on the estimated prevalence of myopathy in SSc with estimates ranging from 3.3% to 14%. The severity and distribution of clinical manifestations differ among SSc-myopathy and SSc patients. These manifestations have different effects on the survival rates of patients, which will be discussed in this review. This paper will also focus on the existing treatment methods for SSc patients suffering from myopathy and their challenges.
Introduction __________________________
Systemic sclerosis (SSc) is a member of the family of disorders known collectively as collagen-vascular disorders. Diseases in this category are sometimes accompanied by various auto-immune disorders. Myopathies are disorders that are sometimes associated with SSc [1] . The presentation of these disorders differs greatly in patients, with some suffering from idiopathic inflammatory myopathies (IIM), such as polymyositis (PM), and others showing signs of noninflammatory myopathies (NIM) which share a common pathogenesis with SSc itself, such as fibrosing myopathy (FM) . Comparing the severity of extramuscular manifestations and their prevalence among SSc patients with those who have a concurrent myopathy is a top area of research in the field. A subsequent challenge that arises relates to the treatment of these patients. While high-dose corticosteroids are the main treatment method for patients with IIM, renal crisis development is observed in SSc patients on whom this same treatment is applied, creating a challenge for rheumatologists. The impact of myopathies on the survival rate of SSc patients is a highly debated issue, but it seems that it may play a role in reducing life expectancy. To date, many articles have been published in this field since the first documented case of SSc-IIM in 1969. The current study has tried to review the most recent research carried out in this area [2] . This article reviews the epidemiology, clinical manifestation, diagnosis, therapy, and survival rate of SSc patients with concurrent muscle involvement.
Epidemiology _________________________
Due to the differing criteria used to diagnose IIM and the varying sizes of the cohorts involved, heterogeneity is seen in reports regarding the prevalence of SScmyopathy. Based on a study performed on the Nijmegen Systemic Sclerosis cohort with a total of 422 patients, the prevalence of SSc-PM overlap was 5.9%. All of these patients fulfilled the Bohan and Peter diagnostic criteria for IIM [3] . In another study performed on 302 Japanese patients, the prevalence was estimated to be 14% with a total of 43 cases of SSc-IIM [4] . Patients with proximal muscle weakness in addition to abnormal results in at least one of either enzyme levels, electromyogram (EMG), or muscle biopsies were considered to have IIM. The South Australian SSc registry, which made use of similar criteria, reported 20 patients with myositis from among 374 living and 234 deceased patients (a total of 608 cases), showing an estimated prevalence of 3.3% [5] . 3, Jul. 2017 The Canadian Scleroderma Research Group reported a prevalence of 5.6% of patients with creatine kinase (CK) elevation (>200 μ/L for women and >250 μ/L for men) from among 1145 patients [6] . They also mentioned a prevalence of nearly 10% for myopathies including IIM based on physicians' reports.
Diagnosis and Muscle histopathology _____
The histopathologic difference between concurrent SSc-IIM and isolated IIM cases is a field of great interest. Based on the Nijmegen Systemic Sclerosis cohort, the prevalence of necrotic muscle fibers is the sole difference between these groups, being present in 96% of SSc-PM and 67% of PM patients [3] . The major histopathologic characteristics observed in the muscle biopsies of 35 patients from a multicentric French study showed varying results as opposed to those obtained from the previous study [7] . Inflammation was the most common finding, observed in 63% of patients, followed by atrophy and necrosis which were present in 60% and 59% of patients, respectively. Fibrosis was present in 24% of the samples, and angiopathy was detected in 27%. Small vessel vasculitis was seen in 3 cases (9%), and one case (3%) was reported to have mitochondrial abnormality. In a recently published investigation, Paik et al. analyzed 42 muscle biopsies obtained from SSc patients showing signs of weakness [8] . Similar to the aforementioned study, necrosis was the most prevalent finding, seen in 66.7% of cases, followed by inflammation and acute neurogenic atrophy which were both observed in nearly half of the obtained samples. Fibrosis was detected in one third of the obtained biopsies. Overall, non-specific myositis and necrotizing myositis were diagnosed in 15 and 9 patients, respectively. Surprisingly, magnetic resonance imaging (MRI) results, EMG, and serum CK levels were normal in 30%, 10%, and 26% of patients, respectively, even though these patients showed signs of proximal muscle weakness. In their investigation, Corallo et al. compared the histopathologic features of SSc myopathy, IIM, and NIM to elucidate a possible pathognomonic histologic characteristic of SSc myopathy [9] . They obtained muscle biopsies from 35 patients with clinical, biologic, and EMG findings suggestive of myopathy. They reported that fibrosis was significantly higher in SSc cases (81%) compared to patients with IIM (32%) and NIM (18%). Surprisingly, the pro-angiogenic factor (vascular endothelial growth factor A (VEGF-A)) was significantly downregulated in SSc cases as opposed to the anti-angiogenic factor VEGF-A165b which was significantly upregulated. Transmission electron microscopy showed endothelial cell swelling, significant collagen deposition, and thickened subendothelial basement membranes in the muscle biopsies of SSc patients. These findings propose that the physiopathology underlying vasculopathies in SSc (e.g., Raynaud's phenomenon (RP)) may also provoke muscle involvement.
Clinical manifestation and Serologic features ____________________________
Several studies have compared the clinical manifestations and serologic features of SSc-IIM patients with those of SSc and IIM patients. According to the Nijmegen Systemic Sclerosis cohort, SSc-PM patients had a male to female ratio of 1:1 compared to the 2:1 ratio seen in SSc cases [3] . Lung fibrosis was more prevalent in patients with SSc-IIM (83%) compared with those patients with either SSc or PM (49% and 53%, respectively). Pulmonary arterial hypertension confirmed by right heart catheterization was significantly lower in overlap cases compared to SSc patients (0% vs. 31%). Levels of antitopoisomerase 1 antibody were not detected in SSc-IIM patients, and levels of anti-Jo antibody were significantly lower in this group compared with PM patients (8% vs. 42%). Another finding was that 12% of SSc patients showed elevated serum CK levels, and 5% had proximal muscle weakness but failed to fulfill the Bohan and Peter diagnostic criteria. In a French multicentric study conducted on 40 SSc-IIM cases, the findings were compared with those of 80 SSc cases matched for sex, age at onset, disease duration, and subtype [10] . Based on multivariate analysis results, reduced forced vital capacity (FVC) and heart involvement (including congestive heart failure, left ventricular ejection fraction (LVEF) <60%, arrhythmia, and conduction abnormality) had significant correlations with myopathy, and the presence of the anti-centromere antibody was negatively associated. Interestingly, among SSc-IIM patients, individuals without histologic evidence of inflammation did not have a significantly reduced FVC compared to the control group. In a Japanese study that compared 259 SSc and 43 SSc-IIM cases, it was reported that the male to female ratio, being a member of the diffuse subset, pulmonary fibrosis (diagnosed by chest x-ray (CXR) or high resolution computed tomography (HRCT)), heart involvement (including symptomatic pericarditis/left ventricular heart failure Rheum. Res., Vol. 2, No. 3, Jul. 2017 87 and treatment-requiring arrhythmia), and skin hyperpigmentation were significantly higher in patients with IIM [4] . In addition, the presence of anticentromere antibodies and mean age were significantly lower in this group. Remarkably, the erythrocyte sedimentation rate (ESR) and serum C-reactive protein (CRP) levels were similar in both groups. The association of myocardial involvement and skeletal muscle involvement in SSc patients can be screened and differentiated using cardiac troponin tests [11] . Cardiac troponin T is also expressed in regenerative skeletal muscles, which is highly evident in IIM.
Testing for troponin T is more sensitive than measuring CK levels, but cardiac troponin I is specific to myocardial cells. Therefore, skeletal muscle involvement can be differentiated from myocardial involvement, and subclinical myocarditis can be detected using these tests. A Canadian cohort of SSc with 1145 patients compared the clinical and serologic data of patients with normal and abnormal serum CK levels [6] . Findings, compatible with those of previous studies, showed that the male to female ratio, diffuse cutaneous SSc (dcSSc), tendon friction rub, and FVC<70% were more prevalent in cases with abnormal serum CK levels. In addition, the mean age and disease duration were lower in this group. Among the various serologic markers, anti-topoisomerase and antiribonucleoprotein antibodies were also more prevalent in these cases. In another study carried out on 306 members of the aforementioned cohort, 4 patients produced autoantibodies against the hydroxymethylglutaryl coenzyme A reductase (HMGCR) antibody [12] . Although this event did not occur often enough to be of use in statistical analyses, none of the reported cases had a history or evidence of myopathy, nor did they report current or past use of statins. Anti-HMGCR antibody was significantly associated with a higher percentage of pulmonary arterial hypertension and a higher cardiac severity score. Also, SSc-related nailfold capillaroscopic changes were significantly more common among patients with genetic myopathies (without RP) compared to primary RP cases [13] .
Treatment ____________________________
Treating patients with SSc-IIM overlap is tremendously challenging for rheumatologists because of the beneficial effects of corticosteroids in IIM patients and their dangerous effects on SSc patients. To date, no unified accepted protocol for IIM treatment in SSc patients has been developed, and due to the rarity of these patients, there is limited data on this matter. A French multicentric study on 35 SSc-IIM patients reported a correlation between the severity of histopathologic findings and treatment outcome [7] . According to multivariate analyses, findings suggestive of inflammation and necrosis in muscle biopsy samples were associated with a better response to treatment. In addition, abnormal MRI results also appeared to be related to a better prognosis. High doses of corticosteroids (1 mg/kg per day) were prescribed for the majority of cases, and multivariate and univariate analyses were carried out. Multivariate analysis showed that histologic inflammation was correlated with a better response to treatment, while muscle necrosis and elevated CK levels (>5 upper normal limit) showed the same association in univariate analysis. Two patients (6%) experienced renal crises after corticosteroid treatment. Allanore et al. conducted a study to elucidate the effects of high-dose corticosteroids and immunosuppressive medications for IIM in 4 naïve-to-treatment cases of SSc with myocarditis that had been confirmed by cardiac magnetic resonance (CMR) [14] . Based on this study, all of the cases had early and delayed enhancement due to myocarditis and wall hypokinesia before treatment. Each received 1 g methylprednisolone for 3 days followed by 1 mg/kg prednisone in addition to an immunosuppressive drug (3 cases were treated with cyclophosphamide and 1 with azathioprine). After 6 months of treatment, the hypokinesia disappeared and the area of enhancement was successfully reduced. A recently published study on the EULAR scleroderma trial and research (EUSTAR) network of SSc patients evaluated the clinical outcome of abatacept on SSc cases with refractory myopathy compared to conventional disease-modifying antirheumatic drugs (DMARDs) and cyclophosphamide [15] . In that study, 10 mg/kg/month of abatacept was administered for a mean duration of 18 months in 7 patients with SScrelated refractory myopathy. The treatment was not effective in increasing muscle force or reducing serum CK levels, and it had no visible effect on FVC or modified Rodnan skin scores (mRSSs). No clinical trials have been conducted on the efficacy of Rituximab (RTX) in treating SSc-IIM, although a case report showed the beneficial effect of RTX on SScrelated resistant IIM. However, this was accompanied by late onset neutropenia (without serious infection), which gradually resolved [16] .
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Survival ______________________________
Apart from the muscular involvement of IIM, this disorder can also severely affect various internal organs, and therefore influence patient survival. With the aim of better diagnosing and treating patients, the survival rate and mortality causes of patients suffering from SSc-IIM overlap were assessed. There is much difference of opinion regarding the mortality rate of these patients and its causes, and therefore, the results of different studies will be referred to individually. According to the Nijmegen Systemic Sclerosis cohort, the mortality rate of SSc-PM patients was significantly higher than that of SSc patients [17] . In this cohort, 24 SSc-PM and 396 SSc cases were followed for 10 years. The 10-year survival rates were 68% for SSc-PM cases and 87% for SSc cases. Multivariate survival analysis gave a hazard ratio of 2.34 for SSc-PM compared to SSc after adjusting for sex, age at diagnosis, mRSS, and SSc cutaneous subtype. Causes of mortality were not statistically compared; however, in both groups, cardiopulmonary involvement was the major culprit. In a French multicentric case-control study, the survival rate of SSc-IIM patients was similar to that of SSc cases: 7.5% and 16.3%, respectively, during a similar time span [10] . In a Canadian SSc cohort of SSc with 1145 cases, individuals with abnormal serum CK levels and patients with a prior history of myopathy (including IIM) had significantly lower survival rates compared with other SSc patients [6] . The major causes of death were reported to be interstitial lung disease, pulmonary hypertension, and cardiac involvement. In an abstract recently presented at the 2016 ACR/ARHP annual meeting, Paik et al. compared the survival rate and clinical features of 28 SSc patients with IIM and 8 patients with FM that had been histopathologically confirmed [18] . Individuals with FM had a significantly higher death rate compared to patients with IIM (62.5% versus 14.3%). Patients with SSc-FM also had lower serum CK levels, higher anti-topoisomerase antibody levels, shorter disease duration, a lower FVC, and more cases in the diffuse cutaneous subtype. However, none of these differences were statistically significant.
Conclusion and Recommendation _______
Muscle involvement occurs mainly in two general forms among SSc patients: inflammatory and fibrosing myopathy. Histopathology can be used as a tool to differentiate between these two diagnoses. Early treatment of inflammatory myositis with high doses of corticosteroids is highly recommended, despite the risk of renal crises occurring in scleroderma patients. Treating fibrosing myopathy, which occurs in more severe cases of the disease, in which patients present with mild muscle enzyme elevation is adjusted according to the severity of involvement of other organs. Immunosuppressive treatment with cytotoxic drugs without the use of high-dose corticosteroids may, therefore, be a better option in these cases. In conclusion, the early diagnosis of skeletal muscle involvement by serum muscle enzymes level and histopathology is recommended to better distinguish inflammatory myopathies from non-inflammatory types. It is also recommended to start cytotoxic treatment early.
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Introduction __________________________
Ankylosing Spondylitis (AS) is a chronic inflammatory disease with an unknown etiology that mostly affects the sacroiliac joints and spine and, less commonly, the peripheral joints. It typically presents with low-back pain and gradually progresses to stiffness and fusion of the vertebrae, and it creates a great economic and social burden [1, 2] .
An effective treatment for AS should control symptoms, decrease structural damage, and improve the patient's quality of life. Non-steroidal anti-inflammatory drugs (NSAID) are known as first-line drugs for the management of this condition [3] . In patients with peripheral arthritis, disease-modifying anti-rheumatic drugs (DMARD) such as sulfasalazine could also be considered as well as intra-articular injections of glucocorticoids [4] . However, there is no evidence to support the administration of these drugs in patients with axial spondyloarthritis.
Recent studies have suggested the use of anti-tumor necrosis factor (anti-TNF) agents as another option for patients with elevated disease activity, especially for axial arthritis [5, 6] . Infliximab, etanercept, adalimumab, golimumab, and certolizumab are anti-TNF agents that have been used successfully in the treatment of AS in recent years [6] [7] [8] [9] . On the other hand, inhibition of TNF-α with the monoclonal antibody infliximab [10] or the soluble TNF receptor etanercept has resulted in increased mortality and is associated with many side effects [11] . Consequently, it is necessary to find some other medications with anti-TNF-α properties and less serious side effects.
Pentoxifylline, an oral anti-TNF agent that inhibits phosphodiesterase [12] , has been shown to be useful in decreasing serum levels of TNF-α in many disease conditions with an inflammatory pathogenesis, including AIDS [13] , acute lung injury [14] , alcoholic and non-alcoholic steatohepatitis [15] , and refractory nephrotic syndrome secondary to lupus nephritis [16] . Some studies have found that pentoxifylline is effective in the treatment of patients with rheumatoid arthritis [17] [18] [19] . However, there is no study on the role of pentoxifylline in the treatment of patients with AS. Therefore, the current study was designed to evaluate the role of pentoxifylline as an adjunctive therapy in slowing disease progression in patients with ankylosing spondylitis.
Patients and Methods __________________
This randomized clinical trial was conducted on patients with active ankylosing spondylitis (AS) who referred to the Rheumatology Clinic at Ali-ebne-Abitaleb Hospital, Zahedan, Iran. The diagnosis was confirmed by a rheumatologist using the Modified New York Criteria for AS. All patients with no history of receiving anti TNF-α drugs were included to the study. Any patients with an infection, history of central nervous system bleeding or coagulopathy, or drug reaction during the period of study were excluded from the study.
Patients were informed about the study and told they had the right to leave the trial at any time during the study. After informed consent was obtained from each patient, a thorough medical history was taken and a complete physical examination was performed. The trial design and all ethical issues concerning the patients were confirmed by the Ethics Committee of Zahedan University of Medical Sciences. Disease activity was evaluated based on BASDAI (Bath Ankylosing Spondylitis Disease Activity Index). Disease duration, type, and duration of previous treatments were determined and recorded. Blood samples were taken to measure serum levels of TNF-α by the ELISA method, ESR, and CRP as a determinant factor of baseline disease activity before intervention. After matching for age, gender, and average disease activity, 25 patients were randomly assigned to treatment (n=12) and placebo (n=13) groups using the random classified blocking method. The duration of study was 12 weeks. Patients of both groups received similar standard treatments for AS, including sulfasalazine 2-3 g per day and indomethacin 50-75 mg per day. In case of failure to respond to sulfasalazine during the study, 10 mg of weekly methotrexate was added to the treatment regimen for both groups.
The treatment group received pentoxifylline (1200 mg daily) as an adjunct to the standard treatment in divided doses (400 mg TDS for 12 weeks), while patients of the placebo group received a placebo in addition to the routine regimen. Blinding was performed according to random classified blocking methods. Doses of all of the drugs received by the patients were documented precisely in the beginning, during, and at the end of the study, and any changes in doses were noted. Symptoms associated with serious side effects, including bleeding, were described for the patients, and they were asked to refer immediately to an emergency department in case of experiencing such symptoms. During treatment, patients were visited periodically and monitored for drug side effects. Twelve weeks after the trial was initiated, another complete physical exam was conducted and blood specimens were taken for the measurement of serum levels of TNF-α, ESR, CRP and the determination of disease activity using BASDAI. All samples were transferred to measure the serum level of TNF-α all at once and measurements were performed using the same brand of laboratory kits before and after intervention. This strategy was considered to minimize measurement bias. Changes in ESR and CRP were assessed after 12 weeks of follow-up in all patients.
Statistical analysis _____________________
All data was analyzed using STATA 10 software. The normality of the BASDAI scores and the serum levels of TNF-α were examined with the Shapiro-Wilk test. In case of normality of data, all comparisons were performed by parametric tests, i.e. t-test and paired ttest. In case the data was not distributed normally, nonparametric tests including the Wilcoxon Signed Ranks Test were used to evaluate changes in ESR and CRP. A p-value of 0.05 was considered significant.
Results ______________________________
Twenty-five patients with the diagnosis of ankylosing spondylitis participated in this study and were randomly divided into treatment (n=12) and placebo (n=13) groups. Serum TNF-α levels of one patient in the placebo group were very high and differed significantly from that of the other patients. In order to prevent bias in analyzing, that data was omitted. Two individuals in the placebo group left the trial because of a lack of interest in continuing the study protocol. All data related to those two individuals was also omitted from statistical analyses. Data from the 10 individuals remaining in the placebo group were analyzed.
During the study period, pentoxifylline was well There was no significant difference in BASDAI scores between the treatment and placebo groups before intervention (P=0.12). The mean BASDAI scores in both groups were significantly lower after the trial (P<0.001); however, the decrease of the score in the treatment group following the trial was more prominent. Moreover, the mean level of this score was significantly lower in the treatment group after trial than in the placebo group (P=0.004).
Results of the current study indicated no significant baseline difference in the median amounts of serum levels of TNF-α between treatment and placebo groups (P=0.151). The levels of TNF-α significantly decreased after intervention in both groups (P<0.01). This decrement was more prominent in the treatment group in comparison with the placebo group, although this prominence was not statistically significant (P=0.091). The level of TNF-α was significantly lower in the treatment group than in the placebo group after intervention (0.016). The serum levels of ESR and CRP was not significantly different after 12 weeks of treatment in the placebo group. ESR decreased 5 mm/hr (P=0.25), and CRP decreased 1.70 mg/l (P=0.72). However, in the treatment group, the reductions in ESR and CRP serum levels were significant. ESR decreased 37.10 mm/hr (P=0.01), and CRP decreased 16.00 mg/l (P=0.02). 
Discussion ____________________________
The mainstay of treatment for ankylosing spondylitis is currently based on a combination of education, exercise, physical therapy, rehabilitation, patient associations, self-help groups, and pharmacotherapy which is aimed at improving joint pain and function, and consequently enhancing the quality of life. NSAIDs are the first-line pharmacological agents used in the management of this condition in combination with intra-articular corticosteroids and sulfasalazine and other DMARDs with more prominent peripheral features. However, antitumor necrosis factor-α (TNF-α) drugs have been shown to have promising outcomes regarding their impact on joint pain and function [20] .
This randomized clinical trial demonstrated the considerable benefit of pentoxifylline as an add-on therapy in the treatment of ankylosing spondylitis (AS). The BASDAI scores reflecting the level of disease activity in the patients improved significantly following treatment with pentoxifylline. In addition, significantly lower levels of TNF-α were seen in patients treated with pentoxifylline compared to the placebo individuals. TNF blockers have shown significant efficacy in symptomatic relief and improvement of quality of life among AS patients; however, these agents have not been associated with decreased radiographic progression of disease. Despite the significant role of TNF blockade in preventing erosive bone damage in RA and psoriatic arthritis, new bone formation, which is the mainstay of radiologic findings in AS, has not been shown to be suppressed by TNF blockers [5, 6, 21, 22] .
Given the possible role of TNF-α in the pathogenesis of many inflammatory disorders, TNF blockade has been increasingly proposed for the treatment of such disorders in recent years [23] .
Nevertheless, the wide variety of roles TNF plays makes the use of these biologic agents a concerning issue, as their impact is not limited to the role of TNF in the pathologic process, but also alters the physiologic roles of this important agent causing a significant range Rheum. Res., Vol. 2, No. 3, Jul. 2017 of side effects. One such effect is its important role in the mediation of TH1 response to intracellular bacteria and viruses which is an especially important mechanism in limiting infectious pathogens like mycobacterium tuberculosis [23] .
After more than a decade of developing TNF blockers, their safety profiles have been largely revealed. Opportunistic infections such as those caused by Listeria, Cryptococcus, Pneumocystis, and Aspergillus as well as Mycobacterium tuberculosis have been described. Risks of the reactivation of Hepatitis B and latent tuberculosis (TB) and the exacerbation of Hepatitis C have also been associated with the use of infliximab. Among these, tuberculosis reactivation is especially significant in TB-prevalent areas as applies to the southeast of Iran. In addition to infectious adverse effects, cholecystitis, gall stones, non-infectious hepatitis, and jaundice have also been mentioned. The increased risk of malignancies such as lymphoma and cutaneous malignancies is another safety concern of TNF blockers [24] . Furthermore, a lupus-like syndrome has been reported following treatment with infliximab. Seizure, optic neuritis, and multiple sclerosis are among the neurologic disorders associated with the use of TNF blockers. Despite some proposed benefits of TNF blockers in congestive heart failure, it is known that TNF blockers can worsen a patient's underlying heart condition, especially in the elderly [24, 25] . In addition to the mentioned clinical consequences of biologic anti-TNF agents, there are other pitfalls that complicate the use of these drugs. Among these, one important aspect is their cost which is especially significant for patients of the lower socioeconomic classes and may result in non-compliance. Other economic issues associated with the use of biologic anti-TNF agents are imposed by the costs of their adverse effects. According to the available data, none of the current anti-TNF agents appear to be cost-effective for the management of AS with infliximab showing the poorest results in short-term models [21] .
Pentoxifylline, however, is a phosphodiesterase inhibitor which has anti-TNFα properties with many advantages over biologic agents such as infliximab. The side effects described for pentoxifylline are very limited, presenting it as a safer medication. No severe infections have been reported following the administration of this drug. Furthermore, pentoxifylline is not expensive and is available to all patients of different socio-economic classes. Pentoxifylline is not only compatible with other drugs used for the management of AS, but it is also postulated to act synergistically to reduce TNF-α levels through independent mechanisms with sulfasalazine. Their effectiveness has been shown in other autoimmune disorders such as pemphigus vulgaris, entero-Behcet's disease, and psoriasis [26] [27] [28] . This is particularly important in the geographical area where the authors of the current study practice because of the higher prevalence of infectious diseases such as TB and the relatively lower socioeconomic status of the population, both of which make the prescription of anti-TNF agents an even more challenging issue and the search for alternatives a necessary area of research. The results of this trial suggest that drugs like pentoxifylline are effective in reducing disease activity among patients with progressive ankylosing spondylitis. The authors recommend further clinical trials that compare the effects of pentoxifylline with biologic agents such as infliximab, etanercept, or adalimumab on reducing disease activity and improving the quality of life of AS patients, to further assess the usefulness and effects of the drug in clinical practice, and to determine whether this drug can be considered for addition to the list of routine drugs used in line with or as an alternative agent to biologic anti-TNF agents in the management of AS. It also recommended that long-term studies on a higher number of patients and with different doses of pentoxifylline be conducted to discover the most efficient doses. The BASDAI scoring system was used in this trial to evaluate disease activity; more measurable indices are recommended for the evaluation of disease activity in future trials so as to improve the fidelity of the results.
Conclusion ___________________________
According to the results of this study, the vast variety of side effects mentioned for anti-TNF-α agents indicate the need for research on the efficacy of drugs like pentoxifylline with similar activity and fewer side effects as an adjunctive therapy in the management of patients with ankylosing spondylitis
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Introduction __________________________
Systemic lupus erythematosus (SLE) is an autoimmune disease with multi-organ involvement. Arthritis is one of the major clinical findings in SLE reported in up to 90% of patients [1] [2] [3] [4] . Similar to other diseases such as rheumatoid arthritis (RA), arthritis has a considerable effect on disease burden and imperils quality of life [5, 6] . The majority of arthritis lesions in SLE are nonerosive and non-deforming [7, 8] ; however, there is a tendency to develop erosion in RA arthritis [9] . In less than 5% of SLE patients, erosive arthritis develops; this is known as rhupus [10] [11] [12] . Erosive arthritis in SLE has a prognosis and clinical course similar to that of RA [13] . The risk factors for the development of erosive arthritis are not fully understood. Recent studies have challenged the concept of non-erosive arthropathy featured in SLE. In some cases with erosive lesions, it may be difficult to differentiate SLE from RA, and many SLE cases are initially misdiagnosed as having RA [14, 15] . Erosive lesions more strongly debilitate and affect the quality of life in SLE patients [16] . Regarding the difference in particular outcomes, it is helpful to use a serological marker to distinguish them at the onset of disease.
Anti-cyclic citrullinated peptide (anti-CCP) antibodies are highly specific and sensitive measures in RA diagnosis and predict the prognosis of disease [17] . Moreover, in a number of non-RA inflammatory conditions such as SLE, positive Anti-CCP is detectable, which demands careful interpretation [18, 19] . A number of previous studies have proposed an association between anti-CCP and erosive or deforming arthritis in SLE and related complications [20] [21] [22] . However, the association is not adequately addressed in the literature. The current study evaluated the prevalence of anti-CCP various subsets in SLE patients. Patients who fulfilled the American College of Rheumatology (ACR) criteria for SLE were eligible to be enrolled in the current study. The availability of clinical records and radiological exams were other inclusion criteria. Patients with concurrent comorbidities which warranted additional treatment were not eligible to participate in the study.
Materials and Methods _________________
Data regarding recent complete blood count (CBC), erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), rheumatoid factor (RF), anti-dsDNA, fluorescent antinuclear antibody (FANA), complement component 3 (C3), complement component 4 (C4), complement total hemolytic (CH50), anti-cardiolipin (IgG, IgM), creatinine, urine analysis U/A, and urine protein were extracted from the participants' files.
Ten milliliters (ml) of whole blood was collected from each participant, and anti-CCP antibodies were measured using enzyme-linked immunosorbent assays (ELISA) (first generation anti-CCP1-test; Euroimmun, Lübeck, Germany). An anti-CCP level > 5 RU/mL was considered positive. Recent clinical and laboratory findings such as alopecia, leucopenia, photosensitivity, discoid rash, anemia, thrombocytopenia, and raised creatinine (>1 mg/dL) from the patients' files were studied.
Patients with chronic arthritis (more than 6 weeks) had radiography performed on the involved joints to detect the presence of erosive arthritis.
To address the correlation between anti-CCP and arthritis, patients were divided into two groups, those with and those without arthritis. Patient serum levels of anti-CCP and other data were compared in the two subgroups.
Statistical methods
Chi square and Fisher's exact test were applied to compare the two subsets. A p-value less than 0.05 was considered statistically significant. All statistical analyses were carried out with the SPSS software, version 21 (Chicago, IL, USA).
Results _______________________________
The demographic and clinical characteristics of patients with SLE are shown in Table 1 . Positive anti-CCP was detected in 14 out of 300 patients (4.7%, CI: 2.6-7.8). All anti-CCP positive patients were female. In patients with positive anti-CCP, the mean level was 33.96 RU/mL. There was no statistically significant difference in age, gender, or disease duration between the anti-CCP positive and negative subgroups (Table 2) .
Arthritis was present in 170 SLE patients (56.7%). From SLE patients with arthritis, 163 patients (95.9%) had transient arthritis, and 7 (4.1%) had chronic arthritis. Positive anti-CCP was noted in 11 patients with arthritis (6.5%) and 3 patients of the non-arthritis subset (2.3%). The difference in anti-CCP positivity between the two subgroups was not statistically significant (Pvalue= 0.09) ( Table 3 ). Mean anti-CCP titer was 39.35±15.05 RU/mL (mean±S.E) in patients with arthritis and 14.23±4.72 RU/mL (mean±S.E) in those without arthritis (P-value=0.41). Eleven arthritis cases with positive anti-CCP comprised 10 cases of transient arthritis and one of chronic arthritis. The patient with chronic arthritis had erosive joint damage confirmed by x-ray imaging ( Table 3 ). The prevalence rate of anti-CCP positivity among chronic arthritis cases was (14.3%), while 6.1% of transient arthritis cases were anti-CCP positive (Table 3) .
Positive RF was reported in two patients with positive anti-CCP (14.3%). RF-positive cases included one patient with transient arthritis and one with chronic arthritis. There was a significant relationship between anti-CCP and RF in this study (P=0.004).
The anti-CCP-positive subgroup had a higher rate of anti-ds DNA and FANA. However, in comparison with the total studied group, low complement levels were less frequent in anti-CCP-positive cases.
Discussion ____________________________
The concept of non-erosive lupus arthropathy has recently been challenged by innovative radiological techniques. Some studies have postulated that erosive arthritis develops in a higher percentage of SLE patients [23, 24] . However, this debilitating complication has not been amply discussed in the literature. The underlying pathogenesis of erosive arthritis is not fully understood [11] . The predictive value of serological markers in the development of specific lupus complications such as erosive arthritis has been the subject of an ongoing dispute [20] . A review article by Budhram et al. revealed anti-CCP as a predictor of erosive arthritis in SLE [25] . There is growing evidence that suggests a higher prevalence of anti-CCP expression in rhupus in comparison with SLE patients [26] . However, SLE patients with deforming arthropathy demonstrate clinical features comparable to cases of rhupus [27] . Lower levels of complement components (C3, C4, and CH50) were less common among anti-CCP-positive cases in comparison with the whole cohort. This notion may be partly due to the limited number of anti-CCPpositive cases in this study.
The prevalence rate of anti-CCP positivity in sera in this study was similar to that in some previous reports [28, 29] . The prevalence rate of positive anti-CCP and the level of antibody expression were higher in the arthritis subset than in the non-arthritis subset; however, the difference was not statistically significant. This might result from the small number of patients with positive anti-CCP.
Radiographic evaluation of patients with chronic arthritis showed erosive arthritis in only one patient. This patient was the only case with positive anti-CCP among all chronic arthritis cases. The current study did not demonstrate any significant association between anti-CCP positivity and the development of erosive arthritis in the SLE population. This result was in contrast with those of a number of previous studies which have indicated a meaningful association between anti-CCP and erosive arthritis in SLE patients [13, 29] . This lack of association must be cautiously interpreted. The limited number of enrolled patients, the small number of cases with chronic arthritis, and specifically the single case of erosive arthritis may have partially affected the results. Qing et al. have proposed the role of ethnic and geographical variance in the expression of anti-CCP antibodies in SLE patients [21] . Similarly, ethnic and geographical variance may have influenced the results of the current study.
A significant association between serum RF levels and anti-CCP positivity was observed in SLE patients. This finding was similar to previously-described findings in patients with rheumatoid arthritis [10, 11, Overall, erosive arthritis was confirmed in only one patient of the current study population. Larger studies on SLE patients are warranted to show a possible correlation between anti-CCP and erosive arthritis.
The current study had a number of limitations, namely, the small sample size and the lack of therapeutic information on arthritis.
Conclusion ___________________________
This study did not show any association of anti-CCP with erosion in SLE patients with arthritis. Future longitudinal studies are needed to further investigate the correlation between erosive arthritis and anti-CCP positivity in SLE.
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Introduction __________________________
Ankylosing spondylitis (AS) is a chronic inflammatory rheumatic disorder of the axial skeleton. It can also cause peripheral joint and enthesis inflammation and extraarticular involvements. Initial symptoms are usually inflammatory back and gluteal pain caused by sacroiliitis. Chronic inflammation in the spine and axial joints leads to ankylosis, formation of syndesmophytes, and osteoporosis. Therefore, most patients suffer from loss of spinal mobility [1] . AS is usually first noticed under 30 years of age [2] . The prevalence of the disease is 0.12% in urban areas of Iran [3] . Genetic factors play an important role in AS, and among these factors human leukocyte antigen-B27 (HLA-B27) has the strongest association with this disease [4] . Transforming growth factor-β (TGF-β) is a pleiotropic cytokine which has an important role in the formation and repair of cartilage and bone tissues. In fact, injection of this cytokine into the periosteal sheath of rat bones causes cartilage formation, which then leads to bone formation after injections are ceased [5] . It also seems that, in the presence of TGF-β, B-cells switch to the production of IgA [6] , which has a higher concentration in AS patients [7] . Therefore, TGF-β can possibly be a key cytokine in the pathogenesis of AS disease, in which inflammation, ankylosis, and bone formation are the main phenomena.
TGF-β can act as either a regulatory or an inflammatory agent. This cytokine is mostly known for its regulatory role, which is done through inhibiting the proliferation and differentiation of self-reactive T cells. 3, Jul. 2017 takes place in the presence of interleukin (IL-) 6, which drives the differentiation of T helper 17 (Th17) cells and can cause further inflammation in the body [8] . Interleukin (IL-) 17 is one of the Th17 cell cytokines. IL-17 and other Th17 cytokines play a role in many inflammatory and rheumatic diseases. In the presence of IL-1, IL-6, and TGF-β, Th17 cells are differentiated from naive CD4 cells [9] .
Due to the dual role of TGF-β and its association with both Th17 and Treg cells, abnormal TGF-B1 gene expression (the gene which encodes TGF-β, located on chromosome 19q13 [10] ) can be the cause of an autoinflammation in the body. However, abnormality in this expression can also be a defensive response of the immune system to preexisting inflammation in the body. The objective of the current study was to detect possible abnormalities in TGF-B1 gene expression. Determining the rates of TGF-B1 expression in AS patients can be a step towards understanding its role in AS pathogenesis so as to use the treatments that affect its pathway more efficiently.
Materials and Methods _________________ Study participants
In this case-control study, 48 ankylosing spondylitis patients were selected conveniently from the outpatient clinic of the Rheumatology Research Center (RRC), Shariati Hospital, Tehran University of Medical Sciences (TUMS). Inclusion criteria were a BASDAI score ≥ 4 (which indicates more disease activity) and a diagnosis based on the modified New York Criteria 1987 (mNYC) [11] . The exclusion criterion for cases was any previous usage of biologic drugs. The control group included 47 healthy individuals. The exclusion criteria for the control group were a personal or family history of rheumatologic, autoimmune or inflammatory diseases, and being younger than 18 years of age. The Human Ethics Committee of the Tehran University of Medical Science approved this study, and written informed consent was obtained from all participants. Age and gender variants were matched in the two groups.
Demographic, medical, familial, and pharmacological histories of the study subjects were recorded by a questionnaire. Indices including BASDAI (Bath Ankylosing Spondylitis Disease Activity Index), ASQoL (AS quality of life), BASMI (Bath Ankylosing Spondylitis Metrology Index), and BASFI (Bath Ankylosing Spondylitis Functional Index); were used to assess disease activity, quality of life, spinal mobility, and functional disability for each patient, respectively. Disease duration, presence of aphthous, family relationship, and ESR were also assessed.
RNA extraction and Real time PCR
A peripheral blood sample was collected from each participant. Mononuclear cells were immediately isolated by Ficoll-Hypaque. Total RNA was extracted from mononuclear cells using a High Pure RNA Isolation Kit (Roche life science product). 
Results
_______________________________
Characteristics of study participants
Forty-eight ankylosing spondylitis patients (34 males and 14 females) with a disease duration of 12.29±9.4 years and 47 healthy individuals (36 males and 11 females) as the control group participated in this study. The demographic data of the participants is demonstrated in Table 1 . There were no significant differences between the two groups in the distribution of age and gender; ESR was significantly higher in cases (P-value < 0.001). Table 2 shows disease indices for ankylosing spondylitis patients. The pharmacological histories of the patients are shown in Table 3 . 
Gene expression results
The relative TGF-B1 gene expression level was significantly higher in AS patients than in the control group (P-value < 0.0001). The change between cases and controls was 1.32-fold (Fig. 1) . 
Correlations between gene expression and clinical indices
The correlations between TGF-B1 gene expression and AS clinical indices are demonstrated in Table 4 . There was no significant correlation between gene expression and clinical progression of the disease, however, there was a strong positive correlation between ASQoL and BASFI scores (r = 0.596, P-value < 0.0001; data not shown). 
Discussion ____________________________
The role of proinflammatory cytokines in inflammatory diseases such as ankylosing spondylitis is well known. TGF-β is a cytokine with potential regulatory and inflammatory activities [8] . The inflammatory role of this cytokine takes place in the presence of IL-6, causing the differentiation of Th17 cells and thus causing further inflammation and augmentation of disease severity in autoimmune and inflammatory conditions. However, the most important and wellknown activity of TGF-β is its immune regulatory activity [8] . The purpose of the current study was to compare TGF-B1 gene expression in Iranian AS patients with healthy controls to learn its effects on the activity of AS. Other related surveys have mostly studied serum levels of cytokines or cytokine RNA production from immune cells and have attained controversial results about the cytokine effects on AS.
The reason is likely to be the difficulty of measuring cytokine serum levels due to short cytokine half-lives and variations in measuring methods [12] . In the current study, the relative TGF-B1 gene expression was significantly higher in patients than in the control group. Based on the 1.32-fold change determined in this study, TGF-B1 gene expression is 32% higher in the cases of this study.
Nevertheless, no significant linear correlation between TGF-B1 gene expression and the clinical progression of AS disease was found. This is consistent with the study done in 2011 by Ali Taylan et al. on serum levels of T helper 17-related cytokines. They found significantly higher levels of TGF-β and IL-6 in AS patients compared to healthy individuals. However, no significant correlation between disease activity (measured by BASDAI) and the serum levels of TGF-β was found in their study as well [13] . Nonetheless, the absence of a significant linear correlation does not reject the possibility of a correlation between TGF-β in patients and their clinical progression. The pattern of progression in AS is not exactly predictable [14] . The inflammation is not constant in the course of the disease [15] . It might increase as the disease progresses, and it might also decline after spine restriction because of ankylosis. Therefore, the nonlinear correlation can possibly be present between TGF-β and the clinical progression of AS disease, and further research is needed on the inflammation in the course of AS disease.
Regarding the dual role of TGF-β, the debate about the mechanism by which this cytokine affects AS disease can possibly be discussed through the recent usage of biologic drugs which have inhibitory effects on the inflammatory pathway of TGF-β (activation of Th17, therefore causing further function of its cytokines), which has achieved favorable results [16] . Secukinumab, a human monoclonal antibody against interleukin 17A, was first approved for the treatment of psoriasis and psoriatic arthritis in 2014. It is also being investigated for the treatment of AS, but so far, the studies have not provided sufficient data to prove Secukinumab efficacy on AS [17, 18] . However, in a study by Baeten et al., Secukinumab caused a rapid reduction in the clinical and biological signs of active AS [16] . The effectiveness of Secukinumab in AS was also stated by Blair et al. in their 2016 study [19] .
Controversially, Medhat Shehata et al. found a significant increase of TGF-β in AS patients who had responded to a special therapeutic method, and their diseases turned inactive compared to the group who had not responded to the therapy. This suggests that TGF-β plays an anti-inflammatory role in AS disease [20] . This result is consistent with the Brown et al. review of the role of non-major-histocompatibilitycomplex genes in AS. According to this study, TGF-β plays a small role in the pathogenesis of ankylosing spondylitis, and some other explanation exists for the linkage between TGF-β and AS disease [21] .
In the present study, a matched control group was used to reduce confounding bias. However, the small sample size can possibly lead to less external validity. Convenient sampling was also a limitation in the present study.
Conclusion ___________________________
This study purposed to investigate the expression of TGF-B1 gene in ankylosing spondylitis. It can be concluded that the increase of this cytokine in AS patients with active disease can possibly demonstrate its activity in the disease. This activity can be a regulatory role as a response to inflammation in the body or the augmentation of inflammation which exacerbates the disease. Therefore, further research needs to be done in this field to resolve this dilemma.
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Introduction __________________________
Celiac disease is an autoimmune inflammatory disease of the small intestine caused by the ingestion of gluten, a part of wheat protein, in genetically susceptible people [1] . Typically, the disease demonstrates diarrhea, occasional steatorrhea, weight loss, and anemia [2] . There are a handful of reports of osteomalacia with Looser zones as the first presenting symptom of celiac disease. Celiac disease is known to be associated with an increased risk of osteoporosis. Osteomalacia, as a symptom of celiac disease, is believed to be the result of decreased absorption of Vitamin D that occurs, in turn, because of improper functionality of the small intestine. It has been reported that the prevalence of celiac disease in Iran, even in low-risk subjects, is higher than that of western countries, being one out of every 166 healthy blood donors [3] . The present article discusses a patient who was referred to the medical center with low bone mineral density due to longstanding osteomalacia with a Looser zone and celiac disease.
Patient and Observation ________________
A 39-year-old woman was referred to the Rheumatology Clinic in Ghaem Medical Center, Mashhad University of Medical Sciences, Mashhad, Iran, in June 2016. She complained of experiencing pain in her spine and proximal muscle for the past three years. Because of her body pain which lasted a long time, fibromyalgia was first considered, but a bone chemistry analysis revealed low vitamin D, calcium, and phosphate levels, elevated bone alkaline phosphatase, and high parathyroid hormone (PTH) levels which are typical in celiac disease. Plain films showed a Looser zone in the left femur. Clinical examination indicated bilateral proximal muscle atrophy, and the patient complained of weakness in the upper and lower extremities. Her hip range of motion was limited and accompanied by pain. The patient had a waddling gait. Laboratory tests (Table 1) were significant for microcytic anemia, hypocalcemia, hypophosphatemia, and high serum alkaline phosphatase. Her PTH level was high and Vitamin D (25-OH Vitamin D) level was low. Results of anti-gliadin and anti-endomysial antibody tests were positive.
Results of further laboratory investigations, including C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), creatinine, and thyroid function tests, were within normal ranges. Bone mineral density was measured using dual energy X-ray absorptiometry (DEXA) Lunar DPX-L (Lunar Corporation, Madison, WI), and results were low: 0.813 g/cm 2 (2.33 SD below the mean) for the femoral neck and 0.806 g/cm 2 (2.36 SD below the mean) for the lumbar spine. Plain radiology films showed a Looser 3, Jul. 2017 zone in the left proximal femur bone (Fig. 1) . The diagnosis of osteomalacia was then confirmed. The diagnosis of celiac disease of this patient was confirmed by positive IgA and IgG anti-gliadin, anti-tissue tranglutaminase antibody tests, endoscopic detection of inflammation, and atrophy of duodenal mucosa. The patient's clinical and laboratory responses to a glutenfree diet, iron, and calcium-vitamin D were good, which is indicative of celiac disease. Discussion ____________________________ Samuel Gee first described celiac disease in 1888. He reported patients with malabsorption associated with a reversible atrophy of intestinal mucosa of the small bowel [4] . It is suggested that celiac disease is common in Caucasian family members, and it is strongly associated with HLA phenotypes B8, BR3, and DQw2 [5] . CD is an autoimmune inflammation disease of the small intestine caused by the ingestion of gluten, a factor of wheat protein, in persons who are genetically at risk [6] . Osteomalacia was first noted in coexistence with celiac disease more than 64 years ago. In 1953, the relationship between celiac disease and osteomalacia was first reported. The osteomalacia that is associated with celiac disease is believed to result from the decreased absorption of Vitamin D caused by improper functionality of the small intestine in absorbing this vitamin. Therefore, the recommendation is that patients with celiac disease be assessed for osteoporosis. In a similar case, Frikha et al. expressed that osteomalacia with Looser zones is a late complication of celiac disease which, in turn, occurs because of poor compliance to a gluten-free diet [7] . On the other hand, osteomalacia may be the presenting feature of celiac disease, and vitamin D supplementation could be an effective mode of therapy. Dual Energy X-ray Absorptiometry (DEXA) bone densitometry is the best method available today for diagnosing low bone mineral density [8] . This is advocated as a showing for an antibodies test for celiac disease in young patients who have osteoporosis [9] . Clinical examination shows the indication of bilateral, proximal muscle atrophy and simultaneous weakness in the upper and lower extremities [10] . In the current case, the patient's hip range of motion was limited and painful. A recent article stressed the fact that celiac disease often presents with fatigue and anemia rather than the consequences of malabsorption. Clinical or biochemical evidence of osteomalacia in patients with celiac disease is rare now, and recently, in two large series of celiac patients, there were no reports of osteomalacia evidence [11] . Rheum. Res., Vol. 2, No. 3, Jul. 2017 111 Improvement in bone density in the current patient was notable after six months of treatment. Hence, a regimen of a gluten-free diet together with vitamin D supplementation was proven to be very effective. Osteomalacia is a major feature of celiac disease in young women. The current patient had both clinical and radiological signs of osteomalacia (Looser zone) that preceded the diagnosis by a significant period of time. Moreover, she had features of malabsorption as well. Celiac disease that is not treated is linked to malabsorption. Most fat-soluble vitamins are absorbed in the distal small bowel; nonetheless, extensive villous atrophy from long-standing gluten enteropathy can lead to weak absorption of vitamin D and other vitamins [12] .
In osteomalacia patients, the diagnosis of celiac disease should be considered, although the biochemical features of osteomalacia appear late in the process of vitamin D depletion, and preliminary features may include some increase in parathyroid hormone and reduction in 25-hydroxy cholecalciferol levels [13] . It is also recommended that parathyroid hormone blood levels be measured. This test helps the doctor determine whether the celiac disease is being controlled, whether excessive bone loss is going on, and whether sufficient calcium is being received by the patient. Unquestionably, a gluten-free diet is a must-have component of therapy for celiac disease [14] . After the diagnosis of osteomalacia was made in the current case, treatment with a gluten-free diet and supplementary calcium and vitamin D with bisphosphonates caused progressive improvement in symptoms as expected [15] .
Conclusion ___________________________
It is recommended that a celiac disease diagnosis be performed in any patient with osteomalacia. Moreover, it is essential that a gluten-free diet be imposed for the purpose of celiac disease therapy [16] . Due to the risk of osteomalacia, the treatment of celiac disease should be started to prevent bone loss complications.
